the TRAP proteins isolated from different sources displayed an 89-94% homology. 13 The various TRAP proteins are identical at their NH 2 -terminal amino acids, but they differ in their overIntroduction all amino acid composition.
14 First it was suggested that the different TRAP proteins belong Tartrate-resistant acid phosphatase (TRAP) (EC 3. 1.3.2) to a large family of multi-gene proteins which share the Nbelongs together with the alkaline phosphatases to the group terminal sequences, but have differences throughout the of non-specific phosphatases. It is a member of the widely remainder of the molecule. 15 Recent investigations indicated distributed and structurally conserved group of iron-containthat there is only a single TRAP gene in humans. 1, 16 This finding proteins. 1 The function of the TRAP enzyme in vivo is still ing was corroborated by previous results showing transcripunkown, although it is able to utilize both proteinaceous and tion of TRAP as a single mRNA species and its translation as non-proteinaceous phosphate esters as substrates in acidic a single polypeptide. 13 Different isoforms of the TRAP protein medium in vitro.
may arise by a number of mechanisms including alternative The TRAP protein represents a mannose-rich glycoprotein splicing, 16 the use of different translation initiation sites or prowith an apparent molecular mass of 30-40 kDa, 2 consisting teolytic processing.
13
of two dissimilar subunits of 16 and 23 kDa linked via disulfide bonds. TRAP can be distinguished from other acid phosphatases due to its resistance to inhibition by tartrate. Normal Genomic structure, expression and regulation of TRAP expression of TRAP is found physiologically in cells of the mononuclear phagocyte system like certain tissue macro-TRAP expression appears to be linked to the differentiation phages, notably osteoclasts, and in a variety of differentiated state of certain cells from the mononuclear phagocyte system; cells of the myeloid lineage such as granulocytes. TRAP this notion rendered the molecular characterization of the expression is clearly associated with the differentiation status genomic structure indispensable for any further understanding of these cells. Pathologically increased TRAP expression of the regulation of TRAP expression. Different groups isolated occurs in cells of hairy cell leukemia (HCL), 3 Gaucher's cells 4 genomic clones of the mouse and human TRAP genes and osteoclastoma, 5 hence it is used as a marker enzyme for employing the respective 5′-and 3′-flanking regions as starting these diseases. 1 points for an investigation of the gene regulation.
17-21 Our Since we last reviewed this enigmatic enzyme 1 new, mainly group sequenced the 3′-terminus of the intron between exons molecular biological data have emerged leading to the elucifour and five and completed the human gene sequence dation of the genomic structure of TRAP. Furthermore, some reported in part by Cassady et al 20 and Ref. 21 ( Figure 1 ). The promising, but still preliminary results provide the first circum-5′-flanking sequences of the human, mouse and pig genes stantial evidence at the still unknown physiological function have only limited sequence identity, but all lack a TATA-box of TRAP.
and are relatively GC-rich, features known to be characteristic for 'house-keeping' genes.
20
Studies on the structure, function and regulation of the Cloning and sequencing of TRAP TRAP gene are attracting increasing attention mainly due to the proposed functional involvement of the TRAP protein in Several years ago TRAP protein was isolated, purified and iron-transport or -storage. Therefore, several groups attempted sequenced from various tissues by different groups.
3,6-9 Differto examine the possible regulatory influence of the intracelluent cDNA clones from human placenta, 10 repressing activity. Further investigations are needed to conBiological function of TRAP firm these results and to pinpoint the region of the suggested repressor element. Our own data also provide evidence for an
The biological function of TRAP still remains unknown, 1, 11, [29] [30] [31] iron-mediated transcriptional regulation of the human TRAP although there are various suggestions about its in vivo role. gene. Further investigations will give insight into the exact Recent studies assigned TRAP an enzymatic function in the location of the elements responsible for iron-mediated reguprocess of bone resorption. High amounts of TRAP activity are lation of the human TRAP gene.
found in osteoclasts, and consequently an intracellular catabolic function of this enzyme in the dissolution of bone mineral is postulated. 26, 32 That TRAP is capable of generating free radicals suggests a direct participation in bone resorption.
29

Cellular localization of TRAP
Secretion of TRAP by the actively resorbing osteoclast in a hormone-responsive manner could also regulate the attachment of osteoclasts to bone matrix phosphoproteins. Partially Light and electron microscopic studies of histochemical and immunocytochemical stainings were used for detection of dephosphorylated bone matrix proteins can no longer promote osteoclast attachment to the bone surface. Thus, TRAP TRAP activity in rat bone osteoclasts, bovine spleen 25 and HCL spleen cells.
6 TRAP activity appears to be detectable only could function as a detachment factor with a role in the development of ruffled borders or in the regulation of osteoclast at intracellular sites in lysosomes and lysosome-like organelles of different sizes in the cytoplasm and in small granules in the migration on the bone surface.
28
Another possible catabolic function for the TRAP enzyme mitochondria-rich area of the cytoplasm. 10 No TRAP enzyme activity could be detected in the Golgi apparatus or at extrain spleen cells might be the involvement in the degradation of phosphoproteins within the membrane of aged and deformed cellular sites or at the ruffled border of osteoclasts. 26 The latter finding stands in contrast to other observations 27, 28 where erythrocytes and of the cytoskeleton. 26 The association of the spleen protein with ferritin and hemosiderin aggregates pro-TRAP activity was found in the resorption area of osteoclasts where it accumulated in the matrix next to the ruffled border.
vides circumstantial evidence for a participation in the retrieval of iron released by erythrophagocytosis. 25 The high Hayman and Cox 29 used a baculovirus expression system for TRAP in Sf9 insect cells; in this scenario, TRAP was secreted homology of 85% at the amino acid level and the cross reactivity in immunoassays between the TRAP protein and porcine from the lysosomes, just like its porcine homologue, uteroferrin.
uteroferrin, a placental iron-transport protein, and also the fact 
